Abstract
Introduction
Monetary policy has been under public scrutiny and has resulted to changes in its conduct and design in the past few decades. Due to countries' trade and integration, monetary policy has been focused to the main motive of low inflation and price stability. As a result of this, a number of developing countries have adopted different monetary policy actions through the use of prices of gold, interest rates, exchange rate pegging, monetary targeting, price level targeting, and price of oil and so on to hedge themselves from high price levels.
Inflation targeting, pioneered in New Zealand, has a profound impact on the economic policy in developing countries like South Africa. According to Bernanke et al (1997) , the hallmark of inflation targeting is the announcement by the government, the central bank, or some combination of the two that in the future the central bank will strive to hold inflation at or near some numerically specified level. Most economists concur to this view of price stability and that low inflation is better for a healthier economy than high rates of inflation. For this reason, most industrialized and nonindustrialized countries have adopted inflation targeting as a monetary policy. A study by Epstein (2007) reviewed that since the inception of inflation targeting, inflation has come down worldwide. Countries that adopted inflation targeting as a monetary policy experienced low inflation rate figures.
South Africa (SA) is an open economy that is subject to exogenous shocks which affect inflation. These shocks are a result to changes in the inflation indicator variables that include the price of gold, the exchange rates, interest rates, the employment rates, the total output, the money supply (M3) and the price of oil (SARB, Quarterly Bulletin, October 1997) . In an inflation targeting regime, a superb example may be a sudden rise in oil prices or drought that alters the rate of inflation resulting in a deviation from the targeted range. These aggregate supply shocks such as oil price shocks present a thornier monetary policy problem. In this regard, a well implemented inflation-targeting regime need not strongly constrain the ability of the monetary authorities to respond to such supply shocks. Most often the rate of inflation rise owing to the fluctuations in the inflation indicator variables.
The targeted range has been missed at different time intervals since its inauguration as a monetary policy in South Africa. This has since presented several asymmetries which are also costly for employment and growth. The South African inflation indicators are therefore the genesis of the study to investigate ways in which inflation can be combated. An understanding of these inflation indicators driving and perpetuating inflation in South Africa should shed light on the SARB's control over the inflation process and the relative efficacy of alternative monetary policy frameworks and instruments.
Overview of the Inflation Targeting Regime in South Africa
South Africa has adopted inflation targeting since year 2000. Although inflation targeting has been criticized by many researchers through its apparent inability to reduce the so-called sacrifice ratio, the unemployment costs of fighting inflation, it has been an essential tool to the South African economy development as it has been anchoring long-run inflation expectations. Burger et al (2009) studies whether or not the official inflation targeting regime in South Africa improves inflation performance compared to the unofficial (implicit) inflation target regime in South Africa of the period 1990-2000. The paper argues that improved inflation performance is not only measured in terms of a lower inflation rate. In South Africa, since the implementation of inflation targeting, the CPIX exceeded its 6% upper bound in 29 of the 72 months between January 2002 (the first month of the first year that inflation had to be within its target range given a 24 month policy lag) and December 2007 (Burger et al, 2009 ). This has seen the MPC and the Governor of the SARB to work consistently to control the rate of inflation back to the targeted range. With reference to the on-going quest for low rate of inflation in different countries, many concepts have been proposed and promoted before. For example, the use of inflation targeting and other policy alternatives that include exchange rate targeting, real targeting (Epstein 2003) , monetary aggregates (Svensson 2007) , price level targeting (Hagen et al, 2001) etc has helped to lower the rate of inflation. Some of these concepts took 'flavour of the month' status and quickly vanished off the shelves, while others had significant impacts on monetary policy efficiency and success and are still being used to date. Inflation targeting can also be seen as one of these proposals, even though its impact and whether it will remain in use for a long time, is yet to be evaluated. This study draws reference to this perspective, where its main objective is to evaluate the actual impact of inflation targeting using inflation indicators in South Africa.
The South African economy has been undergoing some inflation oscillations at different times from the second quarter of year 1997 to the third quarter of the year 2008 (period under study). It can be deduced that inflation target of 3%-6% was achieved successively from the first quarter of 2003 to the first quarter of year 2006 and first quarter of year 2007. This has since improved the credibility and effectiveness of South Africa's macro-economic policy. The trend however, has shown a marked improvement in the early years of inflation targeting and the years after 2006 has shown a loom in the rate of inflation out of the target range.
Review of Related Literature
A number of studies have investigated both theoretically and empirically an assessment of inflation targeting framework as a monetary policy regime. This ranges from different methodology like Traditional Taylor rule (TTR) and some style rules which are different. Best rules were selected by both the Fisher test and the information criteria in some of the studies whereby the estimation methods depended on the result of the exogeneity, autocorrelation and heteroscedasticity. Some of papers discuss the issues of inflation targeting in developing countries, why it works and how to make it work better, conditions for successful inflation targeting, the reasons why these countries switch to inflation targeting regime, and the extent to which these conditions are satisfied in developing and developed countries. Others evaluate inflation targeting as a monetary policy strategy in particular countries by offering empirical models to assess the feasibility of inflation targeting in these countries. Some studies have been carried out to evaluate inflation indicators in different countries to check whether the root to inflation going out of the range is as a result of failure to incorporate the indicators very well. Different inflation indicators have been used for different countries in the process of evaluation. This study empirically evaluates the inflation indicators of South Africa and checks whether these indicators move in tandem with the rate of inflation.
The leading indicators typically incorporate information on selected prices to augment or replace information on economic slack. The prices selected are usually key commodity prices that fluctuate more or less continuously in response to changing economic conditions. Most often someone may expect inflation to increase or to drop and may base these expectations through various approaches besides the use of inflation indicators to forecasting inflation. Research done by Cecchetti et al 1995 reviewed that indicators must not be used in isolation as they can provide a limited predictive power. He further argued that the real variables such as unemployment, prices of gold and oil are correlated with inflation at horizons of 1 or 2 years, but not at horizons of 3 to 4 years. This paper incorporated all the indicators and some of the indicators were lagged.
According to research done by Cecchetti, Steindel and Chu (2000) , the forecasts based on indicators in the United States proved to be less reliable than those produced by using a well-known econometric model or by averaging the predictions of a panel of business economists. These researchers argued that the indicator variables in combination produce reasonably good forecasts and that simple models based on single indicators fail to yield consistently useful information. Out of the nineteen indicators, only ten were consistently worse at forecasting inflation. They deduced that increases in commodity prices precede future declines in inflation. For example, an increase in price of oil by a dollar was associated with a drop in the annual rate of inflation of 0.22 percentage points after four quarters.
Research done by Christoffersen and Wescott (1999) examined the statistical linkages between monetary policy instruments and inflation. Inflation indicators were analysed and conclusions drawn by using one of the econometric methods of data evaluation. The Dickey-Fuller (ADF) tests were used and the results were not satisfactory for using one variable than incorporating all the variables. It was noted that including more than one lag the power of the ADF tests dropped and the null hypothesis was not rejected. This signifies that incorporating more variables could yield better results. The results stated that there is a logical linkage between the exchange rate and the inflation measures. Secondly, that there is some evidence movements in broad money that may influence certain representation of inflation. These relationships were predicted to be strong and tight by using the Bivariate Granger Tests. A range of inflation indicators were used and these includes monetary aggregates, interest rates, the exchange rates, real activity variables, labour market variables, foreign price indices and other financial market variables.
Research done by Kozicki (2001) in the United States using five indicators of inflation (interest rates, output, exchange rates, money supply (M3) and unemployment) concludes that no single economic indicator is always reliable. This evidence supports an approach to policymaking that involves monitoring a wide range of economic indicators. The author also found that results might differ in prediction of inflation depending with the monetary policy procedures, economic experiences and economic structure across each country on observation. Kozicki deduced that indicators based on nominal interest rate levels perform poorly although other interest rate indicators perform very well. On the other hand, unemployment rate predicted inflation very well. , using United States data from the period 1983/1 to 2000/12 (18 years of monthly data) found that the "excluding food and energy" indicator is not an attractor of inflation. Their study found that the trimmed mean and the weighted median are weakly exogenous and are leading inflation indicators in United States. The excluding food and energy indicator was found to be a lagging rather than a leading inflation indicator. The authors concluded that the trimmed mean and the weighted median constitute useful core inflation indicators to be used by analysts or by the Central Bank in the assessment of recent price developments and in the analysis of the risks for future price stability. This was not, however, the case of the 'excluding food and energy' indicator, which behaved as a lagging rather than as a leading indicator of inflation.
Armour (2006) did a statistical evaluation of various measures of core inflation for Canada focusing on the inflationtargeting period from 1992 to 2003. The author used the following measures: lack of bias, low variability relative to total CPI inflation, and ability to forecast actual and trend total CPI inflation in the evaluation process. Armour found that although the traditional statistical measures of core inflation do satisfy properties useful for an operational measure of target inflation and that their usefulness is nevertheless limited, the measures were less volatile than total CPI and provide limited information to help predict total CPI inflation. However, the author also found that these measures are not immune to temporary relative price shocks meaning monitoring several different measures of core inflation should help economists to understand the various shocks hitting the economy. Therefore, the central bank of Canada may continue to use these measures as part of its analysis, but their limitations need to be acknowledged. Massimiliano and Anindya (2005) studied a thorough analysis of leading indicators for Euro-area inflation and GDP growth. The authors considered many single (European and US) indicators, factors extracted from the set of indicators, groups of indicators or factors with the final specification determined by an automated model selection procedure and pooled forecasts. The comparison of the forecasting models used was conducted with respect to an autoregressive model, both ex post and in a pseudo-real-time context based on their performance for up to one-year and up to two-year forecasts. The authors argued that such a loss function, the RMSE-h criterion, is particularly relevant in a policy-making context. A major observation was that both for inflation and GDP growth, ex-post, autoregressions are systematically beaten by univariate leading indicator models, but the best indicator changes over time. This reflects the fact that in forecasting practice, although some groups of indicators perform robustly, it is advisable to update continuously the choice of indicators or groups of indicators. Moreover, the dynamics of the variable forecast will be driven by different shocks at different points of time, so that different indicators will assume different relevance over different time periods. Thus, even in the best-case scenario under ex-post evaluation autoregressions (sufficiently differenced for stationarity), which are simple models, are hard to beat consistently with a single forecasting model and overall provide a robust forecasting tool. Sanchez-Fung (2003) , studied the information content of monetary and open economy indicators in the conduct of monetary policy in two inflation targeting Latin American economies, that is Chile and Mexico. The main findings of the analyses revealed that for Chile both the real money gap and real money growth indicators contain significant information on deviations of inflation from the inflation target. In contrast, for Mexico different measures of the real exchange rate were found to be consistently relevant in the pre and post-inflation targeting (1999) periods. The author concluded that the results are of considerable importance to policymakers as they convey that neglecting the role that monetary and open economy indicators play in monetary policy making within an inflation targeting framework could be detrimental to the successful operation of an inflation targeting strategy.
Why use inflation indicators to target inflation?
If inflation indicators are not well considered, they can fail to predict inflation. Some indicators of inflation can yield good results in short term horizons and some in the long-term horizons. Therefore, there is always a need for considering all inflation indicators to predict inflation in either the short run or the long run. Some of the inflation indicators can contain information that is more relevant in the immediate future where as others may be more relevant on an intermediated horizon. Inflation indicators help policymakers to monitor signals from a range of indicators and to know whether these indicators of inflation consistently fail to predict inflation. If this is the case, then this will result in dropping these inflation indicator variables in predicting the rate of inflation.
If inflation indicators are well incorporated, they provide precise inflation predictions. A full knowledge of the inflation indicators on the rate of inflation will therefore be of great significance to the SARB in forecasting inflation and that focusing core inflation indicators will allow monetary authorities to prevent themselves from being misguided by the effects of temporary shocks on the evolution of the Consumer Price Index.
According to Figueiredo and Staub (2001) , the analysis and evaluation of the individual inflation indicator to the prediction of inflation rate helps to eliminate temporary fluctuations from consumer price index allowing monetary authorities to identify shocks hitting the inflation rate that do not affect the trend inflation. Temporary shocks, despite influencing the headline index, are quickly reversed without affecting expectations and, therefore, do not demand a policy response from the monetary authority.
In this research paper, an employment of cointegration modelling has been carried out to determine if there is longterm relationship between the inflation rate and the inflation indicators. The purpose of this contribution is to examine the inflation rate and the inflation indicators in South Africa and investigate whether the inflation indicators move in a tandem with the inflation rate.
Theoretical Framework and Model Specification

Data sources and definitions of indicator variables
Quarterly secondary data covering the period 1997:Q2 to 2008:Q3 has been used. Data after 2008 has not been included because of the change of the SARB monetary stance due to the global financial crisis of 2008. Inflation targeting depends on a forecast of how inflation will develop assuming that monetary policy is unchanged also on an estimate of how future inflation is likely to be affected by a change in the current setting of monetary policy instruments. Therefore, the data after 2008 has not been included in this study. With the financial crisis, the SARB has been following a more flexible monetary policy regime placing more emphasis on economic growth and financial stability.
The global financial crisis has exerted a significant impact on central banks in the both the developed and developing world. South Africa has not avoided the ripple effects of the crisis although it has avoided the full-fledged banking crisis taking place in a number of countries. The study looks at the initial phase of the explicit inflation targeting regime in South Africa which lasted until the end of 2008 when the global financial crisis began. According to Van Der Merwe (2004) , before the announcement of inflation targeting as a monetary policy in South Africa in 2000, an informal inflation targeting was already applied by the South African Reserve Bank. Burger et al (2009) also examines time when the SARB used the unofficial (implicit) inflation target regime in South Africa within the period 1990-2000 with the time when the SARB used the official inflation targeting. This made this study to lag back to three years back prior to the public announcement of inflation targeting. This period of informal inflation targeting brought light and confidence that formal inflation targeting will work and bring price stability to the South African economy. Van Der Merwe (2004) states that success was achieved with informal inflation targeting in bringing the inflation rate down to lower levels in the 1990s as it moved below double digits in December 1992 and declined to an average annual rate of 5,2 per cent in 1999. It is believed that an emphasis was placed on the attainment of price stability but the time period over which it was to be achieved was not specified. This means that the monetary policy stance one way or another was altered by this decision. The framework differed from formal inflation targeting because growth in money supply was the intermediate target used which anchored monetary policy decisions by this period of informal inflation targeting. The SARB closely monitored developments in other financial and real indicators in reaching a decision on the appropriate level of short-term interest rates. Therefore an evaluation of the inflation rate should also include part of this period in which the Reserve Bank of South Africa used the informal targeting.
The data source is the South African Reserve Bank database. The cpix index has been defined as the headline consumer price index excluding food and non-alcoholic beverages, home owner's costs and value-added tax and the data has been retrieved from the Statistics South Africa (SSA). The methodology of core inflation excludes the elements whose short-term behaviour and differs from the underlying price trends. Thus this research has considered the fact that in the short run, the changes in indicator variables may not necessarily change the rate of inflation immediately as they behave at that moment. Therefore a long term trend has to be examined to find whether the inflation indicator variables are a true replica of the rate of inflation in South Africa.
The following is a list of the inflation indicators that has been employed along with their definitions: An oil price, oil, refers to the price per barrel of Brent crude oil and is available from the SARB on a quarterly base. Money supply, M3 is the quarterly average of monthly Money supply, M3 data on the SARB website. The exchange rate, exch, is the foreign exchange rate South Africa cent per USA dollar using middle rates (R1 = 100 cents) on a quarterly base from the SARB website. The total employment, empl, rate is found by finding the aggregate of private and public employment rates from the SARB website. Gold price, gold, explains the price of gold and is shown also on a quarterly base from the SARB website. The interest rates, inte, is the money market interest rates available on the SARB website. The total interest rates were calculated by averaging the different interest rates to reach quarterly data. The data for interest rates starts on the forth quarter of 1998. The reason being that a new system of monetary accommodation was introduced with daily tenders of liquidity through repurchase transactions early 1998.
Empirical methodology and results
Model specification and robustness
The study employed econometric models to empirically evaluate each of the inflation indicator variables. The overall inflation model that has been estimated in this study uses a VAR based method employing time series data for the period 1997:Q2 to 2008:Q3. The period under study is the initial phase of the explicit inflation targeting regime in South Africa that lasted until the end of 2008 when the global financial crisis began. Of which after the crisis, the SARB followed a more flexible monetary policy regime, placing more emphasis on economic growth and financial stability. The following cointegration regression has been considered as been used by Cecchetti 1995; Marques et al 2000; Cecchetti et al 2000; Freeman 1997: ……………..………………………………………………………(2) Where; = (cpix) represents the rate of inflation. = is the inflation from t+l to t+k, x = is the inflation indicator (M3, gdp, oil, exch, empl, cpix) L = represents the lagged values of the inflation rate and the inflation indicator variable and equation (2) will only be stationary if is equal to zero.
The value of (cpix) is the measure that the South African Reserve Bank (SARB) uses when considering the interest rate level for money that the SARB lend to commercial banks known as the repo rate (initially, the inflation target was set to keep the Consumer Price Index excluding mortgage costs (CPIX) -a key indicator of inflation -between 3% and 6% average per annum), M3 is the total money supply, empl the number of people employed in the particular point of study, oil is the price oil, gdp is output growth and exch is the exchange rate as defined above. The short-run increases in oil prices, gold prices, output, employment, money supply (M3), and the exchange rates may not essentially signal an ensuing rise in the general price level. The level of each of these inflation indicators may not drift too far apart from the price level in the long term, that is, they may be cointegrated. This can be only if there is a dynamic relationship between each of the inflation indicators and the inflation rate. An error-correction model can then be formulated. The predictive performance of gold prices, interest rates, total employment, oil prices, output growth and M3 against the rate of inflation (cpix) using an approach based on cointegration and error-correction modeling can then be examined. As will be reviewed below, the results have been surprisingly encouraging as the coefficients of all the indicator variables are significant and this enhances the predictive value of the model. Given the statistical significance of the coefficients of all the indicator variables towards the rate of inflation, the above model should not be rejected.
Data analysis
In analysing data, for robust results, stationarity tests using the Augmented Dickey Fuller and Phillips-Perron tests has been carried out to check if the random time series is stationary. Cointegration tests using the Johansen approach (1988) has been conducted to see if there is a long term relationship between the variables. Two tests has been used to determine the number of cointegrating vectors: the trace test and the maximum eigen value test.
The economic relationship between the inflation rate and the inflation indicators
The inflation indicator variables are all consistent with the economic intuition. There is a negative relationship between the exchange rate and the inflation rate. As the inflation rate increases, the exchange rate falls (indicated by a negative coefficient of -0.1166). Depreciation of the rand leads to increased foreign demand for domestically produced goods and services through increased exports of goods and higher import prices that lead to inflation. Secondly, the price of oil is positively related to the rate of inflation (coefficient of 0.1261) indicating that an increase in the oil price will result in a surge in the rate of inflation. This is significant and is consistent with the economic theory. The results are similar to those by Burger and Marinkov 2009 . The authors found that there is a positive link between the oil price and inflation in South Africa. This means that not only does an increase in the oil price contribute to a higher inflation rate with the effect not diminishing after the implementation of an official inflation targeting regime, but also leads to an increase in the quadratic forecast error of inflation. In other words, the price of oil and inflation are often connected in a cause and effect relationship.
The output growth is positively related to the rate of inflation which is also consistent with theory other studies like Girijasankar and Anis (2001) . The authors find evidence of a long-run positive relationship between GDP growth rate and inflation for all four South Asian countries (Bangladesh, India, Pakistan and Sri Lanka). The coefficient of output growth in this study is positive 3.84. This undoubtedly states that a real increase in output growth would possibly result in an increase in the rate of inflation. As a result, it is called a procyclic (or procyclical) economic indicator. This simply means that it moves in the same direction as the economy. So if the economy is doing well, the coefficient will usually be increasing, whereas if there is a recession this indicator coefficient will be decreasing.
The money supply (M3) is also positively related to the inflation rate with the coefficient of 1.27. This is economically significant and explains that the increases in money supply in the South African economy result in increases the inflation rate. The empl is positively related to d.cpix with a coefficient of 0.253204. This is consistent with the theory and it means that a decrease in inflation would lead to an increase in the rate of unemployment. Therefore, unemployment is a countercyclic (or countercyclical) economic indicator as it moves in the opposite direction as the economy. The unemployment rate gets larger as the economy gets worse so it is a countercyclic economic indicator.
The interest rates are negatively related to the rate of inflation with a coefficient of -1.153 and this is consistent with theory which states that inflation rate and the real interest rate appear to move in opposite directions at all time. Inflation affects the time value of money, therefore, an anticipated change in inflation would lead to a corresponding change in interest rates. In case of a rise in inflation, lenders know that inflation will erode the value of their money over the term of the loan so they increase the interest rate to compensate for that loss. Lastly, the price of gold is positively related to the rate of inflation with a coefficient of gold being 0.0431133. This implies that the rise in the price of gold prices has a proportionate effect of increasing the rate of inflation in South Africa.
It can be deduced from the relationship between the inflation rate and the indicators of inflation that the output growth, the exchange rate, interest rates, money supply (M3) and the price of oil explains much of the variations of inflation rate in South Africa. These inflation indicators must be incorporated when predicting the inflation rate within the economy in South Africa under the inflation targeting regime. This evidently states that the monetary policy makers must incorporate these variables in forecasting the rate of inflation within the South African economy.
Cointegration tests and error-correction modeling: Engle-Granger Test
After establishing that the relevant variables are cointegrated, we then estimate an error correction model. In an errorcorrection model, the short-term dynamics of the variables in the system are influenced by the deviation from equilibrium.
From the data, for example, it shows that there exists a linear combination between the variables cpix and oil. Since these two variables are cointegrated, it means that they have an error correction representation. This means that the short-term changes in the cpix reflect not only its own past changes and those of the oil variable, but also current adjustment to correct for past deviations (errors) from the stable long-term relationship. This has been the case for all the other variables as can be seen from the results indicated. The research employed the procedure suggested by Johansen (1988) Table 2 ). This shows that the all the variables are cointegrated with the cpix. Table 2 . Johansen tests for cointegration
Policy implications based on cointegration results
Through rigorous time series analysis, the research found that there is a long run relationship between the inflation indicators and the rate of inflation. The analysis confirms that inflation indicator variables are an exceptional policy tool to determine the rate of inflation in the long run in South Africa in line with this research paper's hypothesis. The indicator variables selected are a true replica of the cause of inflation in South Africa. These indicators of inflation may give the direction to what trend will the rate of inflation follow in the long-run given they are correctly incorporated in the prediction of inflation. In predicting and targeting inflation, the inflation indicators must be incorporated for excellent forecasting of inflation rate.
Conclusions, Recommendations and Areas for Further Research
Inflation indicators have been subject to study in countries that had adopted inflation targeting as seen from the studied literature in this research paper. The relationship between the inflation rate and its indicators is essential for different groups/stakeholders within the economy. It is against this particular background that it was necessary to investigate the relationship between the rate of inflation and its indicators. The overall objective or the primary concern of this study was to investigate whether there is a long-run relationship between the rate of inflation and its indicators in South Africa. This study considered theoretical literature from different papers that evaluated inflation indicators using different methods of evaluation. In this study a number of different theoretical literature reviews has been reviewed. Some of these studies used econometric models to test whether there is a constant long-run relationship between the rate of inflation and the inflation rate empirically. The majority of these studies found that most of the indicators of inflation have a long term relationship with the rate of inflation reflecting that the indicators are useful in the determination of inflation in a given economy.
In order to determine the long run relationship between the rate of inflation and the inflation indicators, the Johansen cointegration and error correction methodology was preferred to other techniques because of the merits to other methodology.
Johansen cointegration tests provided evidence that there is one cointegrating vector. Evidence of cointegration allowed the estimation of VECMs, which provided the parameter estimates for the long run relationships. All the variables had been found to have a long run relationship with the rate of inflation.
Conclusion
The main conclusion of this paper is broadly in line with several existing studies. The empirical results provided in this research support for an approach to policymaking that involves collecting, monitoring, and analysing a wide range of economic indicators. The results suggest that focusing attention too narrowly on one or a few indicators could be risky since the ability of any given indicator to predict inflation varies across different economic environments. A conclusion can be brought to light that all the inflation indicators are cointegrated with the inflation rate and may be useful in the determination and targeting inflation. There is a long run relationship between the inflation rate, the prices of oil, the employment rate, interest rate, the exchange rate, the money supply (M3) and the price of gold in South Africa. Although this might be the case, the policy makers must strive to use these results as a yardstick to decision making and may be a useful tool in forecasting inflation. Within the context of the outcomes detailed herein, and in line with the conclusions of the different scholars, this study recommends the continual use of inflation targeting as a monetary policy for the South African Reserve Bank in anchoring inflation expectations and inflation variability.
It is then possible to conclude that the announcement of inflation targets in South Africa is essential as it communicates the central bank's intentions to the financial markets and to the public and in so doing helps to reduce uncertainty about the future course of inflation. It is also crucial for the central bank to be able to convince the public that the inflation targeting framework will take precedence over other policy goals in case of conflict in South Africa. Since the inflation indicators evaluated have been found to be useful in the prediction of inflation in South Africa, it is therefore important to note that the targeting of one of the indicators will not provide a good monetary stance. For example, focusing narrowly on exchange rate stability is risky as the exchange rate instead of the inflation target may become the nominal anchor of monetary policy. This could lead to a tightening of monetary policy at times when inflation expectations and forecasts do not suggest that inflationary pressures are increasing, or vice versa. Too much concern about exchange rate stability can induce a wrong policy response. Targeting the exchange rate only is likely to worsen the performance of monetary policy and could under certain circumstances even lead to a recession in an economy.
On the other hand, it is possible to conclude that decision making on the appropriate monetary policy stance is not always easy and clear. For instance, where economic growth is well below potential, with rising inflation and an appreciating foreign currency, it is not so easy to decide on the appropriate monetary policy stance. Lowering of interest rates could only benefit on economic growth and weakening of the foreign currency value consequently leading to a further acceleration in inflation in this case. All in all it means that there is no appropriate indicator of inflation that can be targeted to keep the rate inflation in track and to very minimum positive value. A combination of all the indicator variables in this case in forecasting inflation would be recommended.
Recommendations
The effects of inflation indicators on the rate of inflation using South African data during the phase of SARB's inflationtargeting monetary policy regime were investigated. Very few previous studies have empirically investigated the effects of inflation indicators during an inflation-targeting monetary policy period. Thus, this paper is an attempt to fill this gap and to uncover the variety of interesting relationships specific to an inflation-targeting era. The important part is the identification and analysis of the various inflation indicators in relation to the rate of inflation. The study concluded that the inflation indicators move in tandem with the rate of inflation in the long run with the output growth, the exchange rate and the price of oil explaining much of the variations of inflation rate in South Africa. Amid high global fuel and food prices threatening to derail monetary-policy plans, the SARB need to clearly identify and communicate their inflation targets or risk undermining their credibility in the markets. I would recommend that the Reserve Bank should continue pursuing inflation targeting as it is still reaping good fruits according to these results obtained in this study. Inflation targeting has proved to be an efficient way of anchoring inflation expectations in South Africa. Price stability according to these results obtained is inevitable. Although the evaluated ancient alternatives might be useful to the South African economy since there is no best monetary policy stance for an economy at all times, the inflation targeting framework is still proving to be a good measure for holding the inflation rate to lower levels although sometimes out of the target range.
Limitation of the study and areas of further research
Although some research findings and the results are consistent with other studies from different countries that studied inflation indicators, there are few shortcomings/drawbacks. Albeit there is evidence that the stated objectives were successfully achieved and it is a potentially worthwhile contribution to inflation targeting as a monetary policy in South Africa, the first limitation centres on the credibility of the data, which, having been sourced from the SARB, may not be as credible as when it was obtained as primary data. The motive behind the use of the secondary data from SARB is that the data have been worked on and therefore will be appropriate for this study. The other limitation of the study pertains to the interpretation of results where, with only one test having been assessed (cointegration), generalization of findings will also be equally limited.
For further study, the most interesting part will be comparing how other African countries' inflation indicators are performing compared to the performance of South African indicators. This will reflect how the South African economy is performing in relation to other countries that are also using the inflation targeting framework.
In conclusion, specific outcomes and recommendations that are both academic and practical value were clearly articulated. It further identifies specific areas of research with the potential to reinforce the outcomes.
